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The  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences 
(ARI)  maintains  a  field  unit  with  the  U.S.  Army,  Europe  (USAREUR)  to 
conduct  research  to  meet  the  special  needs  of  USAREUR  and  to  evaluate 
other  research  projects  and  products  under  front-line  operational 
readiness  requirements,  with  feedback  leading  to  modification  and 
refinements . 

Sustainment  of  maintenance  performance  is  an  integral  part  of  any 
battalion  training  management  system.  Sustained  maintenance  performance 
is  dependent  upon  the  equipment  operator  and  supervisor  having  clearly 
defined  standards  of  maintenance.  Maintenance  standards  essentially 
define  the  job  requirement  for  the  operator  and  provide  the  supervisor 
with  useful  criteria  for  inspecting  and  evaluating  the  operator. 

This  report  describes  the  development  and  evaluation  of  a  prototype 
job  performance  aid  which  defines  the  standards  of  operator  maintenance 
for  the  operator  and  supervisor  of  the  M15lAl,A2  truck.  The  research 
was  conducted  under  Army  Project  2Q763744A773,  "Combat  Unit  Training". 


OjEPH  ZBTDNER 
'echnical  Director 
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DEVELOPMENT  AND  EVALUATION  OF  A  SIMPLE  JOB  PERFORMANCE  AID  FOR  M151A1 
A2  TRUCK  OPERATORS 


BRIEF 


Requirement : 

To  develop  a  method  for  improving  operator  maintenance  performance 
using  the  available  sources  of  maintenance  information. 


Procedure : 

A  prototype  job  performance  aid  in  a  checklist  format  was  developed 
using  the  various  technical  manuals  relating  to  the  M151A1,  A2  truck  and 
its  various  components.  The  checklist  was  evaluated  by  comparing  the 
performance  of  two  groups,  one  using  the  job  performance  aid  and  the 
other  group  using  the  operator's  technical  manual  (TM  9-2320-218-10,  August 
1978) ,  in  terms  of  the  percent  of  maintenance  faults  found  on  one  M151A1 
truck  and  one  M151A2  truck. 


Results: 

The  group  using  the  _,ob  performance  aid  found  significantly  more 
faults  than  the  group  using  the  technical  manual  (29.8%  vs.  10.2%). 
Additionally,  there  was  no  significant  difference  in  the  percent  of 
faults  found  on  the  M151A1  compared  with  the  M151A2.  The  conclusion  was 
that  using  the  job  performance  aid  resulted  in  better  maintenance  perfor¬ 
mance  than  using  the  technical  manual. 


Utilization  of  Findings: 

The  findings  suggest  that  consolidation  of  operator  maintenance 
checks  into  a  comprehensive  checklist  may  result  in  improved  operator 
maintenance.  The  results  will  serve  as  a  guide  for  the  development  of 
simple  job  performance  aids  for  other  equipment  in  the  US  Army  inventory. 


DEVELOPMENT  AND  EVALUATION  OF  A  SIMPLE  JOB  PERFORMANCE  AID  FOR  M151A1, 
A2  truck  operators 
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DEVELOPMENT  AND  EVALUATION  OF  A  SIMPLE  JOB  PERFORMANCE  AID 
FOR  M151A1,  A2  TRUCK  OPERATORS 


INTRODUCTION 

Organizational  maintenance  is  given  a  high  priority  by  field 
commanders  who  are  aware  of  the  importance  of  well-maintained  tactical 
vehicles  and  equipment  in  the  combat  environment.  This  priority, 
however,  has  not  solved  the  reported  maintenance  problems  in  the  field. 
These  reported  problems  include  poorly  maintained  equipment,  problems  in 
getting  repairs  completed,  and  low  morale  and  interest  among  operators 
and  mechanics.  Maintenance  performance  is  linked  to  many  factors 
including  training,  logistics,  personnel  administration,  supervision, 
leadership,  morale,  motivation,  and  a  myriad  of  others.  The  solution  of 
maintenance  problems  is  dependent  upon  identifying  the  factors  causing 
the  problems,  and  developing  methods  of  correcting  or  reducing  these 
problems. 

The  importance  of  working  with  maintenance  problems  is  not  realized 
until  one  considers  that  maintenance  costs  within  DOD  account  for  over 
20%  of  the  yearly  defense  budget.  The  true  cost  of  maintenance  cannot 
be  estimated  because  the  expenditures  actually  occur  in  such  areas  as 
manpower,  supply,  transportation,  and  others  (Turke,  1977) .  Equipment 
readiness  remains  as  a  priority  mission  regardless  of  actual  cost,  but 
efforts  to  improve  the  effectiveness  of  organizational  maintenance  may 
result  in  better  utilization  of  current  resources. 


PROBLEM 

Organizational  maintenance  consists  of  the  maintenance  tasks  of 
equipment  operators  and  mechanics  within  the  organization,  as  well  as 
the  supply  [Prescribed  Load  List  (PLL) ]  and  record-keeping  [The  Army 
Maintenance  Management  System  (TAMMS) ]  functions  associated  with  mainte¬ 
nance  activities.  First  echelon  maintenance  is  the  operator  portion 
of  organizational  maintenance,  and  second  echelon  maintenance  is  the 
responsibility  of  the  mechanic.  Although  maintenance  problems  can  occur 
at  any  echelon,  the  equipment  operator  is  usually  singled-out  as  the 
source  of  most  maintenance  problems  by  both  supervisors  and  mechanics. 

Operator  maintenance  tasks  consist  almost  entirely  of  identifying 
equipment  maintenance  faults,  conducting  simple  preventive  maintenance, 
recording  maintenance  faults  and  preventive  maintenance,  and  reporting 
any  faults  to  supervisors  and/or  mechanics.  Maintenance  faults  may  be 
specific,  such  as  a  cracked  windshield,  or  nonspecific,  such  as  hearing 
an  unusual  noise  when  the  equipment  is  operated.  Those  faults  that  the 


operator  can  correct  are  not  recorded  or  reported  except  in  the  case 
of  adding  fuel  or  oil.  Faults  which  the  operator  cannot  correct  are 
recorded  on  a  DA  2404,  and  this  form  is  given  to  a  supervisor  or 
mechanic.  In  general,  mechanics  do  not  perform  any  repairs  until  all 
operator  maintenance  is  completed. 

Specialized  training  is  needed  by  the  operator  and  supervisor. 

The  maintenance  guide  for  the  operator,  the  -10  Technical  Manual  (TM) , 
does  not  cover  all  there  is  to  know  about  operator  maintenance.  The 
-10TM  may  also  describe  the  maintenance  in  an  indirect  manner,  requir¬ 
ing  the  operator  to  synthesize  the  prescribed  maintenance  from  vague 
or  incomplete  information.  The  complexity  of  operator  maintenance  may 
necessitate  the  development  of  performance  aids  to  assist  the  operator 
and  supervisor  in  performing  their  assigned  functions. 

Published  standards  for  operator  maintenance  do  not  exist  and  such 
standards  need  to  be  established  so  that  there  is  some  common  ground 
on  which  to  define  good  maintenance  management  practices.  There  is  no 
indication  that  operators  can  perform  perfectly  on  their  maintenance 
tasks,  or  that  all  maintenance  tasks  are  critical  to  vehicle  operation. 
Descriptions  of  operator  maintenance  tasks  must  be  related  to  descrip¬ 
tions  to  task  criticality,  inspection  frequency,  corrective  procedures, 
and  standards  of  performance. 


DEVELOPMENT  OF  AN  OPERATOR  JOB  PERFORMANCE  AID  (JPA) 

The  problems  of  equipment  maintenance,  as  previously  mentioned, 
seem  to  center  around  the  operator.  There  are  numerous  ways  to  improve 
operator  performance  including  increased  and  improved  training  and 
documentation,  but  there  are  few  things  which  are  relatively  simple  to 
do.  The  common  reason  given  for  poor  operator  maintenance  is  that  the 
operators  do  not  know  what  to  do.  Operationally  this  means  that  the 
operators  do  not  have  adequate  training  or  experience,  or  they  cannot 
recall  what  to  do  after  having  received  training.  Training  and  experi¬ 
ence  are  beyond  the  scope  of  this  effort,  but  an  aid  to  support  the 
operator  in  recalling  the  operator  checks  and  services  is  well  within 
the  range  of  possibilities  for  improving  job  performance.  A  job  perfor¬ 
mance  aid  can  be  defined  as  any  device  which  has  the  capability  of 
storing  information  about  the  job  for  future  use  (Joyce,  1975).  Since 
the  operator  cannot  seem  to  remember  which  checks  to  make,  the  obvious 
starting  point  for  a  job  performance  aid  is  a  checklist  of  the  required 
operator  checks  arranged  in  some  logical  manner. 

The  M151A1,  A2  1/4-ton  truck  was  selected  as  the  tactical  vehicle 
to  be  used  in  this  evaluation.  This  was  because  this  vehicle  has  a 
high  density,  is  mechanically  less  complicated  than  most  vehicles  in 
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the  inventory,  and  there  were  numerous  reports  from  the  field  concerning 
poor  vehicle  operator  maintenance  performance  on  this  vehicle.  The  M151A1 
and  M151A2  have  some  minor  differences,  but  since  one  or  both  of  the 
vehicles  may  be  present  in  a  unit,  both  types  of  vehicles  were  included 
on  the  same  JPA.  Also,  a  1/4-ton  trailer  is  normally  issued  with  the 
M151A1,  A2  truck  and  is  inspected  as  if  it  is  part  of  the  M151A1,  A2. 

The  JPA  was  developed  with  several  things  in  mind.  The  JPA  had  to 
list  all  checks  the  operator  was  expected  to  make,  when  the  checks  were  to 
be  made,  the  general  disposition  of  any  fault  found,  and  where  the  fault 
was  to  be  recorded.  The  JPA  had  to  be  pocket  sized,  inexpensive  to  reproduce, 
and  was  not  intended  to  describe  to  the  operator  how  to  perform  the  check. 
Also,  the  JPA  had  to  be  organized  in  a  manner  which  would  allow  the  opera¬ 
tor  to  conduct  a  walk-around  inspection  of  the  vehicle. 

The  sources  of  data  concerning  maintenance  tasks  on  the  M151A1,  A2 
were  varied.  The  primary  sources  of  information  consisted  of  the  various 
technical  manuals  relating  to  the  vehicle  as  well  as  to  smaller  components 
of  the  vehicle.  The  basic  technical  manual,  the  operator  or  -10TM,  was 
difficult  to  use  as  a  data  source  because  maintenance  was  described  in  a 
casual  and  roundabout  manner.  Many  of  the  maintenance  tasks  the  operator 
is  expected  to  know  and  perform  were  simply  not  discussed  in  the  technical 
manual.  The  TM's  for  components  on  the  vehicles,  such  as  batteries  and 
tires,  were  generally  much  better  and  more  complete  in  their  listing  of 
operator  maintenance  tasks.  This  diversity  suggests  that  an  operator 
would  need  to  have  all  of  these  technical  manuals  available  when  performing 
routine  operator  maintenance. 

The  real  problem  in  identifying  all  of  the  possible  operator  mainte¬ 
nance  tasks  is  that  the  tasks  are  defined  in  terms  of  the  maintenance 
echelon  responsible  for  repairing  a  fault,  not  in  terms  of  the  echelon 
responsible  for  identifying  that  a  fault  exists.  Therefore,  a  certain 
amount  of  judgement  had  to  be  exercised  in  listing  the  operator  maintenance 
tasks . 


TRYOUT  OF  THE  JPA 

After  listing  all  of  the  maintenance  tasks,  the  list  was  tried-out 
on  two  vehicle  operators  with  a  battalion-level  mechanic  accompanying  the 
operators  during  the  maintenance  check.  Approximately  20%  of  the  mainte¬ 
nance  tasks  that  had  to  be  performed  by  the  operators  were  not  listed  in 
any  TM.  Additionally,  there  were  modifications  and  production  changes  to 
the  vehicles  which  invalidate,  modified,  or  added  maintenance  tasks  to 
the  list.  The  operator  tryout  of  the  basic  list  of  maintenance  tasks 
took  about  two  hours  to  complete,  which  was  four  times  the  estimated 
completion  time. 
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A  decision  was  made  to  organize  the  maintenance  tasks  in  a  checklist 
format  which  was  ordered  according  to  where  the  component  to  be  checked 
was  located  on  the  truck.  The  checks  on  the  JPA  were  worded  in  a  positive 
manner.  That  is,  a  check  might  read  "hose  secure,  not  cracked,"  as 
opposed  to  the  negative  version  “hose  loose,  cracked".  The  checks  were 
worded  in  a  positive  manner  in  order  to  stimulate  a  positive  attitude 
about  vehicle  maintenance.  The  JPA  was  printed  in  a  5”  x  8”  booklet 
form  for  evaluation.  The  JPA  is  shown  in  Appendix  A. 


EVALUATION  OF  THE  JPA 


The  JPA  was  constructed  to  represent  the  maintenance  standards  of 
the  M151A1,  A2  for  the  operators  of  the  truck.  The  list  of  checks  was  a 
compilation  of  maintenance  information  from  a  wide  variety  of  official 
sources.  The  JPA  was  considered  to  be  a  statement  of  everything  the 
operator  is  expected  to  do  in  terms  of  maintenance  on  the  truck.  The 
best  way  to  evaluate  a  product,  such  as  the  JPA,  is  to  compare  actual 
maintenance  performance  using  the  product  with  the  method  operators 
currently  use  for  conducting  maintenance.  Currently,  the  operators 
manual,  the  -10TM,  is  used  as  a  guide  to  operator  checks  and  services. 
The  problems  of  the  -10TM  have  been  previously  discussed. 


METHOD 

Twenty  (20)  soldiers,  assigned  as  vehicle  operators,  were  randomly 
selected  as  subjects  for  the  evaluation  of  the  JPA.  The  soldiers  had 
experience  as  operators  ranging  from  two  (2)  to  thirty-one  (31)  months. 

The  soldiers  were  from  the  same  mechanized  infantry  battalion,  but  were 
from  the  various  companies  within  the  battalion.  The  soldiers  were  in 
Military  Occupational  Specialties  (MOSs)  11B,  11C,  16P,  and  17K,  and  in 
pay  grades  E2-E4. 

The  equipment  consisted  of  two  (2)  trucks,  one  (1)  an  M151A1  and 
the  other  an  M151A2.  The  two  trucks  were  considered  to  be  representative 
of  trucks  in  general  in  the  battalion  in  terms  of  the  state  of  maintenance. 
The  trucks  were  placed  end  to  end  over  a  grease  pit  to  facilitate  easy 
inspection  during  the  evaluation.  Each  truck  was  thoroughly  inspected 
by  a  wheeled-vehicle  mechanic  so  that  all  vehicle  faults  could  be  identi¬ 
fied.  Since  the  prototype  JPA  listed  every  check  an  operator  must  make, 
the  mechanics  used  the  JPA  as  a  guide  in  inspecting  the  experimental 
vehicles.  All  faults  found  by  the  mechanics  were  recorded  on  DA  2404s. 
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Each  truck  was  inspected  by  one  (1)  soldier  at  a  time.  Each  set  of 
two  (2)  soldiers,  one  (1)  on  each  vehicle,  were  allowed  one  (1)  hour  in 
which  to  inspect  the  vehicle,  with  one  (1)  soldiers  using  the  JPA  and 
the  other  soldier  using  the  technical  manual  (TM  9-2320-10,  August 
1978) .  The  conditions  were  reversed  on  every  other  trial  so  that  five 
(5)  soldiers  used  the  JPA  and  five  (5)  soldiers  used  the  -10TM  to  inspect 
each  of  the  two  (2)  vehicles.  The  soldiers  were  randomly  assigned  to  a 
vehicle  and  an  inspection  trial  period.  In  all  there  were  ten  (10) 

trial  periods,  with  each  period  lasting  one  (1)  hour.  The  soldiers  were 

instructed  to  record  any  faults  found  on  DA  2404,  and  were  allowed  to 

ask  a  mechanic  for  help  if  they  did  not  know  the  location  of  a  component 

on  the  truck  or  how  to  check  the  component. 


RESULTS 

The  number  of  maintenance  faults  found  by  the  operators  was  con¬ 
verted  to  %  faults  found  in  relation  to  the  number  of  faults  identified 
by  the  mechanic  in  inspecting  each  vehicle.  These  data,  along  with  the 
soldier  number,  vehicle  number,  and  months  of  experience  as  an  operator, 
are  shown  in  TABLE  1,  for  both  the  technical  manual  and  job  performance 
aid  conditions.  The  actual  number  of  faults  identified  on  Vehicle  1  by 
the  mechanic  was  fifty-one  (51) ,  and  sixty-three  (63)  faults  were  identi¬ 
fied  on  Vehicle  2  by  the  mechanic  inspecting  that  truck.  The  number  of 
months  of  operator  experience  was  obtained  from  the  soldiers  before  the 
experiment  began.  The  faults  found  on  each  vehicle  by  the  soldiers  in 
each  group  are  listed  in  APPENDIX  B.  This  information  was  extracted 
from  the  DA  2404s  the  soldiers  completed  during  the  experiments. 

The  number  of  months  of  experience  as  an  operator  was  derived 
from  the  total  US  Army  vehicle  operator  experience  for  each  soldier, 
and  not  for  just  the  M151A1,A2  experience.  This  was  done  because 
many  of  the  operator  maintenance  tasks  are  the  same  or  are  similar  on 
a  wide  variety  of  vehicles.  There  is  no  way  to  assess  transfer  of 
training  between  vehicles  on  these  tasks.  Additionally,  operators  are 
usually  qualified  to  operate  several  types  of  vehicles,  and  frequently 
do  so  during  a  relatively  short  period.  Civilian  operator  experience 
was  not  included  since  there  was  no  way  to  assess  the  degree  to  which 
operator  maintenance  was  conducted,  and  because  operator  maintenance 
tasks  are  not  as  well  defined  in  the  civilian  context  as  in  the  mili¬ 
tary  context. 
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table  1 


Soldier  Number,  Vehicle  Number,  %  Faults  Found,  and 
Months  of  Operator  Experience  for  Each  Condition 


TECHNICAL 

MANUAL 

JOB  PERFORMANCE  AID 

Soldier 

Vehicle 

%  Faults 

Found 

Months  of 
Experience 

Soldier 

%  Faults 

Vehicle  Found 

Months  of 
Experience 

1 

1 

8 

7 

11 

1 

22 

13 

2 

1 

10 

6 

12 

1 

37 

3 

3 

1 

8 

4 

13 

1 

43 

24 

4 

1 

8 

21 

14 

1 

31 

11 

5 

1 

10 

18 

15 

1 

43 

17 

6 

2 

8 

5 

16 

2 

10 

12 

7 

2 

16 

6 

17 

2 

24 

13 

8 

2 

8 

5 

18 

2 

48 

18 

9 

2 

5 

7 

19 

2 

27 

2 

10 

2 

21 

31 

20 

2 

13 

12 

i 


The  mean  percent  of  faults  found  for  all  soldiers  for  Vehicle  1  and  Vehicle  2, 
and  for  the  technical  manual  and  job  performance  aid  groups  were  calculated  and  are 
displayed  in  TABLE  2. 


TABLE  2 


’J 


Mean  Percent  of  Faults  Found  for  all  Groups 


VEHICLE  1 

VEHICLE  2 

TOTAL 

TM 

8.8 

11.6 

10.2 

JPA 

35.2 

24.4 

.  _  . 

29.8 

TOTAL 

22 

18 

The  performance  of  the  soldiers  in  the  TM  and  JPA  treatment  groups  were  compared 
by  analysis  of  variance.  The  JPA  group  had  significantly  better  performance  than  the 
TM  group  with  F  =  20.21,  df  =  1,  18,  and  p  <  .001,  as  shown  in  TABLE  3. 

TABLE  3 

Summary  Table  for  the  Analysis  of  Variance  of  the 
TM  Group  vs.  the  JPA  Group  {%  Faults  Found) 


SOURCE 


SS  df  MS  F  p 


TOTAL 

3632 

Between  groups 

1920.8 

1 

1920.8 

20.21 

<  .001 

Within  groups 

1711.2 

18 

95.06 

— 

— 

The  performance  of  the  soldiers  in  the  Vehicle  1  group  was  compared  with  the 
performance  of  the  soldiers  in  the  Vehicle  2  group  by  analysis  of  variance,  and  is 
shown  in  TABLE  4.  There  was  a  nonsignificant  difference  between  groups  with 
F  =  .41,  df  =  1,  18,  and  p  >  .10. 


TABLE  4 

Summary  Table  for  the  Analysis  of  Variance 
of  the  Vehicle  1  Group  vs.  the  Vehicle  2  Group  (%  Faults  Found) 


SOURCE 


SS  df  MS  F 


P 


TOTAL 

Between  groups 
Within  groups 


3632  _  _  _ 

80  1  80  .41 

3552  18  197.3  _ 


>  .10 
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The  number  of  months  of  operator  experience  was  compared  between  the  TM  group 
and  the  JPA  group  using  analysis  of  variance.  The  results  are  shown  in  TABLE  5, 
and  are  nonsignificant  with  F  =  .178,  df  =  1,  18,  and  p  >  .10. 

TABLE  5 


Summary  Table  for  the  Analysis  of  Variance 
of  the  TM  Group  vs.  the  JPA  Group  (Months  of  Operator  Experience) 


SOURCE  SS  df  MS  F  p 


TOTAL  1149.75  -  -  -  - 

Between  groups  11.25  1  11.25  .178  >  .10 

Within  groups  1138.5  18  63.25  _  _ 


The  performance,  in  terms  of  percent  faults  found,  of  the  soldiers  using 
the  JPA  was  compared  as  a  function  of  the  type  of  vehicle  inspected.  The  results 
are  shown  in  TABLE  6  and  were  nonsignificant  with  F  =  1.91,  df  =  1,  8,  and  p  >  .10. 


TABLE  6 


S”mmary  Table  for  the  Analysis  of  Variance 
of  the  Vehicle  1  JPA  Group  vs.  the  Vehicle  2  JPA  Group  (%  Faults  Found) 


SOURCE  SS  df  MS  F 


TOTAL  1509.6  -  -  -  - 

Between  groups  291.6  1  291.6  1.91  ^  .10 

Within  groups  1218  8  152.3  _  _ 


The  months  of  operator  experience  was  correlated  with  the  %  faults  found  for 
the  TM  group  using  the  Pearson  method  with  r  =+.606,  df  =  8,  and  p  <  .10.  Like¬ 
wise,  the  months  of  operator  experience  was  correlated  with  the  %  faults  found 
for  the  JPA  group  using  the  same  method  with  r  =  +.369,  df  =  8,  p  >  .10. 


DISCUSSION 


The  results  strongly  indicate  that  the  JPA  produced  better  performance, 
in  terms  of  finding  vehicle  faults,  than  the  TM  (F  =  20.21,  df  =  1,  18, 
p  <  .001).  The  absolute  performance  of  the  JPA  group  was  about  three  times 
better  than  the  TM  group  in  terms  of  percent  of  faults  found  (29.8%  vs. 

10.2%).  This  difference  is  really  a  measure  of  the  effect  of  level  of  detail 
upon  performance.  The  -10TM  checklist  may  be  considered  to  be  a  checklist 
which  is  more  simple  than  the  JPA  in  the  level  of  detail  concerning  the 
checks  to  be  made.  The  -10TM  describes  the  categories  of  checks  to  be  made 
on  the  truck,  but  does  not  specifically  describe  what  kinds  of  problems  can 
arise  with  a  component  as  does  the  JPA.  The  JPA  is  still  simple,  in  terms 
of  all  JPAs,  in  that  the  JPA  is  not  fully  proceduralized  with  graphics,  does 
not  describe  inspection  frequency  of  individual  components,  and  does  not  dis¬ 
cuss  disposition  of  a  fault  in  detail  once  the  fault  is  found  (Booher,  1978) . 

There  was  some  concern  that  experience  was  the  major  factor  in  vehicle 
maintenance  performance,  and  that  one  condition  might  appear  to  be  better  than 
the  other  due  to  differences  in  the  mean  group  experience  level.  There  was 
actually  no  significant  difference  in  mean  group  experience  (F  =  .178, 
df  =  1,  18,  p  >  .10).  The  interesting  finding  was  that  months  of  operator 
experience  correlated  highly  with  performance  in  the  TM  group  (r  =  +.606, 
df  =  8,  p  <  .10)  but  operator  experience  did  not  correlate  highly  in  the 
JPA  group  (r  =  +.369,  df  =  8,  p  >  .10).  This  may  indicate  that  the  -10TM 
checklist  is  just  too  basic  and  does  not  provide  the  operator  with  enough 
information  to  conduct  the  prescribed  maintenance  checks,  forcing  the  opera¬ 
tor  to  rely  on  his/her  experience  as  the  source  of  maintenance  information. 

Since  the  M151A1  and  M151A2  are  somewhat  different,  although  the 
differences  were  not  considered  to  be  major,  uhere  may  have  been  some 
difference  in  overall  performance  of  the  soldiers  due  to  these  differences 
and  some  bias  in  the  JPA  which  favored  one  truck  over  the  other.  The 
results  indicate  that  there  was  no  significant  difference  between  the  two 
trucks  for  soldier  performance  in  terms  of  the  percent  of  faults  found 
(F  =  .41,  df  =  1,  18,  p  >  .10).  Additionally,  there  was  no  significant 
difference  in  the  performance  of  the  soldiers  using  the  JPA  as  a  function 
of  the  type  vehicle  inspected  (F=  1.91,  df  =  1,  8,  p  >  .10).  This  implies 
that  the  JPA  may  be  used  with  either  truck  without  penalty,  or  advantage, 
in  terms  of  finding  vehicle  faults. 

There  was  some  disappointment  with  the  absolute  performance  of  the  JPA 
group  (29.8%  faults  found).  The  expected  performance  level  of  the  JPA  group 
was  that  nearly  all  faults  would  be  found.  However,  there  was  no  control 
over  the  motivation  level  and  level  of  supervision  of  the  soldiers.  At  the 
same  time,  there  is  no  reason  to  believe  that  a  motivated  or  well-supervised 
soldier  would  perform  any  better  using  the  JPA.  There  might  be  improved 
performance  if  the  JPA  were  combined  with  information  describing  the  location 
of  a  component  and  the  procedure  to  check  the  component.  This  may  not  be 
necessary  if  soldiers  were  to  receive  instruction  on  the  components  and 
inspection  procedures  before  receiving  the  JPA  as  an  operational  checklist. 
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The  real  utility  of  this  kind  of  JPA  is  that  the  standards  of  operator 
maintenance  are  available  to  both  the  operator  and  supervisor. 
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APPENDIX  A 


OPERATOR'S  INSPECTION  GUIDE  FOR  THE  M151A1,  A2 


The  inspection  guide  which  follows  was  prepared  by  extracting 
operator  checks  from  the  various  technical  manuals  relating  to  the 
vehicle  and  vehicle  components.  Additionally,  the  checks  extracted 
from  the  technical  manuals  were  reviewed  by  wheeled-vehicle  mechanics 
to  insure  accuracy  and  completeness.  The  inspection  guide  was  then 
tried-out  on  several  operators  to  insure  that  the  average  operator 
could  understand  and  work  with  the  checklist.  The  draft  inspection 
guide  was  then  copied  onto  8"  x  10"  paper  and  folded  into  a  5"  x  8" 
booklet  form.  The  booklet  form  was  used  during  the  evaluation  dis¬ 
cussed  in  the  main  report . 
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This  is  a  checklist  for  weekly  inspection  of  the 
M151A1  or  hi.  it  covers  all  the  items  a  battalion 
inspection  would  cover. 
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hitch 

landing  stand 


APPENDIX  B 


LIST  OF  FAULTS  FOUND  ON  EACH  VEHICLE  BY  EACH  SOLDIER 


The  faults  found  by  soldiers  listed  in  following  appendix  were 
extracted  from  the  DA  2404s  filled-out  by  the  soldiers  during  the 
experiment  discussed  in  the  main  body  of  the  report. 
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FAULT 


VEHICLE  1 


SOLDIER 

1  2  3  4  5  11 


1.  bumper  markings  not  clear 

2.  front  bumper  bent  x 

3.  R/F  lift  shackle  pin  missing 

4.  L/F  lift  shackle  missing 

5.  lift  shackles  stuck 

6.  front  grille  bent 

7.  R/F  fender  bent 

8.  R/F  turn  signal  not  aligned 

9.  hood  hold  down  catch  damaged 

10.  hood  cushion  bumpers  missing 

11.  markings  missing  on  hood 

12 .  hood  rusty 

13.  cowl  vent  damaged 

14.  safety  stencils  unreadable  on  hood 

15.  fan  belts  cracked/frayed  x 

16.  water  leak  at  propeller  shaft  x 

17.  left  side  of  radiator  loose 

18.  radiator  cap  unservicable  x 

19.  generator  wire  hold-down  loose 

20.  oil  filler  cap  unservicable 

21.  air  cleaner  oil  dirty 

22.  air  cleaner  oil  low 

23.  R/F  tire  low 

24.  R/F  tire  valve  cap  missing 

25.  L/F  tire  valve  cap  missing 

26.  L/R  tire  valve  cap  missing 

27.  spare  tire  valve  cap  missing 

28.  L/R  tire  rim  bent 

29.  outside  mirror  loose 

30.  right  side  panel  rusty 

31.  towing  pintle  stuck 

32.  fuel  can  rusty 

33.  fuel  can  gasket  missing 

34.  fuel  can  leaking 

J5.  trailer  coupling  receptacle  unservicable 

36.  handbrake  boot  damaged 

37.  seat  cushions  tom 

38.  seat  cushions  dirty 

39.  passenger  seat  pin  missing 

40.  fire  extinguisher  missing 

41.  battery  box  cover  rusty 

42.  battery  dirty 

43.  battery  electrolyte  low 

44.  battery  box  dirty 

45.  tool  box  dirty 

46.  throttle  handle  inoperative 

47.  heater  improperly  mounted 

48.  oil  on  parking  broke  band 

49.  engine  oil  drain  plug  leaking 

50.  clutch  cover  leaking 

51.  fuel  gage  sticks 
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XXX 
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VEHICLE  2 


FAULT 


SOLDIER 

678  9  10  16  17  18  19  20 


rf 
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r 


1.  bunker  markings  not  clear 

2.  front  bumper  bent 

3.  pins  missing  on  lift  shackles 

4.  front  grille  bent 

5.  R/F  blackout  marker  contains  moisture 

6.  L/F  fender  damaged/rusty 

7.  R/F  fender  rusty 

8.  windshield  frame  rusty 

9.  hood  cushion  bumpers  missing 

10.  left  windshield  hinge  damaged 

11.  grille  bunkers  missing 

12.  hood  safety  catch  broken 

13.  fan  belts  loose 

14.  heater  hose  clamp  loose 

15.  alternator  mounting  bolts  loose 

16.  warning  cover  screw  missing 

17.  carburetor  leaking 

18.  intake  manifold  lock  tabs  not  secure 

19.  master  cylinder  brass  seal  missing 

20.  master  cylinder  vent  hole  clogged 

21.  master  cylinder  plug  not  secure 

22.  air  cleaner  not  sealed 

23.  air  cleaner  oil  dirty 

24.  engine  dirty 

25.  engine  oil  low 

26.  L/F  tire  worn 

27.  R/R  tire  valve  cap  missing 

28.  R/F  tire  valve  cap  missing 

29.  R/F  tire  rim  bent 

30.  outside  mirror  loose 

31.  left  side  panel  rusty 

32.  end  panel  relectors  unservicable 

33.  L/R  light  wires  bare 

34.  towing  pintle  stuck 

35.  spare  tire  not  secure 

36.  fuel  can  rusty 

37.  right  side  panel  tir-down  missing 

38.  right  side  panel  bent 

39.  canvas  unservicable 

40.  hole  in  rear  window 

41.  windshield  hold-down  strap  missing 

42.  windshield  wiper  inoperative 

43.  data  plates  missing 

44.  interior  drains  clogged 

45.  handbrake  boot  damaged 

46.  transfer  boot  damaged 

47.  passenger  seat  cushion  tom 

48.  passenger  seat  pin  missing 

49.  seat  cushions  dirty 

50.  fire  extinguisher  missing 

51.  fuel  cap  gasket  missing 


* 
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FAULT 


SOLDIER 

6  7  8  9  10  16 


52.  fuel  tank  leaking 

53.  batter  box  cover  rusty 

54.  battery  dirty 

55.  battery  service  date  expired 

56.  battery  electrolyte  low 

57.  tool  box  dirty 

58.  temperature  gage  inoperative 

59.  heater  improperly  mounted 

60.  U- joints  not  lubricated 

61.  front  shock  absorber  hose 

62.  tail  pipe  clamp  missing 

63.  oil  pan  leaking 


x 


x 


X  X 

x  x 


x 


x 


X 
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